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Using a set of transformations on a series-form product formula for the q-Wilson 
polynomials pn(x; a, b, c, d; q) and the Nassrallah-Rahman integral representation 
of an s(p, series, a product formula in the integral form for the continuous q-Jacobi 
polynomials pn(x; b, bq, -c, - cq; q*) with a positive kernel is obtained in the case 
0 c b < c < 1. The kernel is expressed as a sum of two nonterminating, very-well- 
poised, and balanced ,o’ps series. Some special and limiting cases are also dis- 
cussed. f> 1986 Academic Press. Inc. 
1. INTRODUCTION 
Among many q-extensions of the classical beta integral perhaps the most 
important and the most elegant one is due to Askey and Wilson [ 11; 
s 
’ h,(x, 1) h,(x, - 1) h&x, 4:) h,(x, -qh dx 
I h&x, a) h&x, b) 4,(x, ~1 h,(x, 4 J’S 
2x(&d; q)a 
=(q,ab,ac,ad,bc,bd,cd;q),’ (1.1) 
where 
h&x, a) = fi (1 - Zaxq” + a2q2”) = (aeie, ae-“; q)m, x = cos 8, (1.2) 
(a;qLc = i (1 -a@), (1.3) 
and 
(1.4) 
max(laL 14, ICI, I4 14 I< 1. (1.5) 
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Askey and Wilson’s [l] another important discovery is the so-called 
q-Wilson polynomials defined in terms of a balanced and terminating 
4 ‘pj basic hypergeometric series: 
4 -” 9 abcdq” ‘, ae’“, ae 
= 403 
“I. 
494 I n = ah, 
ad ’ 
9 0, 1) 2 ,...) 
ac, 
where 
[ 
aI, a,,..., a ,+ I. 
rtl cp, b 
,9..., 
b, 9 49 z 1 .I, (~,,a~~...,a,+,;q), n = .L, (q,b, "' ,;qL z' 
(1.6) 
(1.7) 
provided the series terminates after a finite number of terms (that happens 
if one of the numerator parameters is of the form qmN, N = 0, 1,2,...,) or the 
series converges (for example, if ]z] < 1). The q-shifted factorials in the 
series are defined by (a; q),, = (a; q),,/(aq”; q)% and (a,, a,,..., a,; q)n = 
(a,; 4Ma2; (l)“... (qk ; q),,. The basic hypergeometric series in (1.7) is called 
balanced if z = q and h, b2.. . 6, = qa, a,. . . a, + , ; it is called well-poised if 
a2b,=a3b2= ... =u,+,b,=qa,, and very-well-poised if, in addition, 
b, = -b2 = at/‘, 
Askey and Wilson [l] showed that P,,(x; a, b, C, d; q) satisfies the 
orthogonality property 
I 
1 
w(x; a, b, c, d; q) P,,,(x; a, b, c, d; q)p,,(x; u, b, c, 4 q) - 
-I 
= K(4 h c, d; q) 
(q,cd, bd, bc; q),,(l -abcdq-‘1 
(abcdq-‘, ah, ac, ad; q)J 1 - abcdq2”- ‘) 
.2n 6,,n, (1 8) 
where 
4x; a, h c, 4 q) 
= h&9 1) h,(-c - 1) k&G 44 h/(x, -44 
h&x, a) h,(x, b) h&x, c) h,(x, 4 ’ 
(1.9) 
and 
Zn(abcd; q), 
K(“’ ” ” d’ ‘) = (q, ab, ac, ad, bc, bd, cd; q)m ’ 
(1.10) 
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There are a number of special cases of these polynomials that are 
q-analogues of the Jacobi polynomials, but the most important ones are 
Pn(X; q”f2 + 114, q~f2 + 314, _ q8/2 + 114, _ q!!7f2 + 314; q) and Pn(X; qi/2, qa + l/2, 
-q8 + ‘12, - q"2; q), both of which approach the limit Pj,Q)(x)/Pp@j 1) as 
q+ 1, where 
,F,(-n,n+a+B+l;a+l;(l-x)/2) (1.11) 
is the Jacobi polynomial. In various applications one or the other of these 
special forms has proved to be the right q-analogue (see, for example, 
Rahman [ 12, 133, Gasper and Rahman [S]) and are appropriately called 
the continuous q-Jacobi polynomials. In fact, they are not different but are 
related by a quadratic transformation: 
( -P2, -a 4)” 
= (-bq,,2, -bc;q),(bq-“2)“P.(X;9 1'2, b, -c, -41'2; q). (1.12) 
This follows from a formula due to Singh [ 153, but was also proved by 
Askey and Wilson [ 1 ] by a clever use of the orthogonality relation (1.8). 
In this paper both these forms will be used to prove the following 
product formula: 
pn(x; b, bp”2, -c, -cP”~; p)p,,(y; b, bp’12, -c, -cP”~; p) 
I 
I = K(x, y, z) pn(z; b, bp’j2, -c, -cp’? p) dz, (1.13) 
I 
where the kernel of the integral is given by 
K(x, y, z) = K(x, y, z; b, c) = 
(p, b2, c2; p)m(q, k b/c; q)m 
4n2(b2c2; p)Jb2; q)a: 
((bejo, be’@‘; q)J2 
x ( 1 - z2) - “2 h,(z, 1) h&z, - 1) h,(z, p"Z) h,(z, -p"Z) 
h,k be 
iO+iv) h,tz, be-iO-tv) 
I 
I 
X 
h&, 1) h,,b, - 1) h&, q"') h&, -q"2) 
-I h,&r, &e”“) h&r, Je- iti’2) h,,(r, -&eiti’2) h,,(r, -&ePi*‘2) 
xh,,(s, -&e (io+icpU2)hq(T, -&,-W+O/2) dr 
h&r, m e(ie-irp)‘2) h&z, m e(‘w-is1’2) p’ 
(1.14) 
with p=q2 and x=cos 8, y=cos cp, 0~ 0, cp <IL For the integral on the 
right side to exist it is sufficient that 0 <b < c c 1, 0 <q < 1. It is not dif- 
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ficult to show, however, that as b + c, (b/c; y), times the integrand reduces 
to a distribution resulting in the closed form formula for the continuous 
y-ultraspherical polynomials recently found by Rahman and Verma [ 143. 
Note also that the product of the parameters in the h, function of the 
numerator in the integrand of (1.14) is q times that of the parameters in the 
denominator. This enables us to express K(x, y, Z) as the sum of two non- 
terminating, balanced and very-well-poised ,O’ps series by virtue of a for- 
mula due to the author [9, lo]. This and some special cases of K(x, J, Z) 
will be discussed in Section 4. 
The starting point of this work is the author’s product formula [ 11, 63 
for the q-Wilson polynomials in a series form: 
A(X; a, b, c, 4 q) P,(Y; a, b, c, 4 q) 
” (q “, abcdq” ‘, ae”, ae I’, uerv, ae-“; q)k qk 
(q, ab, ab, ac, ad, alb; qh 
x ,. W,(bq .“fu; q’ -‘!ac, q’. k/ad, q k, be”, be -i8, beiv, hernIP; q, cdqlab), 
(1.15) 
where we write r .+ , W, to denote a very-well-poised , + , cpr series, that is, 
,+ I W,(a; aI, a,,..., 6 2; 9, z) 
s&3 -4& 
-J-, qu,a,, “’ a2’-” a, ’ ; q, z]. qala2 ,..., v/a, 2 (1.16) 
In Section 2 we shall transform the series on the right side of (1.15) 
into a form which is most suitable for an integral representation and 
in Section 3 we shall carry out the calculations leading up to the product 
formula ( 1.13). 
2. TRANSFORMATIONS OF THE PRODUCT FORMULA (1.15) 
By specializing the parameters as indicated by the right-hand side of 
(1.12) we deduce from (1.15) that 
P~(x; q”‘, b, -c, -q’? q) PAY; q”‘, b, -c, -q”‘; q) 
= t-k -W2;q)n cq,,2b-11n 
t-4. -d’*; 4)” 
‘12, bq’12, - cq’12, _ q, q’/2b - ‘; q)k 
x ,oW,(bq -k ‘12; -q”2-k/c, -q-k, q ‘, be’“, be -- iH, beiv, be -iv; q, cq/b). 
(2.1) 
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The ,,, W, series on the right is very-well-poised and terminating, but not 
balanced except in the ultraspherical case b = c, and so not generally trans- 
formable to another ,oW, series. However, by using a reversal of the order 
of summation and the well-known formula [ 16, IV.71 for the sum of a &5 
series, one can show very easily that 
,ow,(bq-k- W; +- k lc, -q -k, qmk, be’“, be-“, be@, bemiv; q, cq/b) 
=c 
( - b2/q, b/c, be”, be - ie, be’“, be - @, - q k, q -k; q)j( 1 + b2q2j- ’ ) 
j=O 
(q, -bc, ql/2-ke-iB, ql/2-kei0, ql/2-- ke-iv, 
q  3-k 
112 - keiv I”, bq1’2; q),( 1 + b2q ‘) 
x (bq ‘12 - k; q)2j 
( -b2; q)2j 
(cqlb)j low,(bq2j k-- 10; -qlf2-klb, -qj-k, qj-k, bqie’“, 
bqje-“, bqJe@, bq’e -@; q, q). 
(2.2) 
Note that the purpose of this transformation is to express the unbalan- 
ced ,oW, series on the left in terms of a balanced on the right. Using 
Bailey’s transformation formula [ 3, 8.5( 1 )] we get 
,oWdbq 
Zj-k-112. , -q'12-k/b, eqi -k, qJ-k, bqJe’O, bqje-ie, 
bqjeiv, bqje-‘“‘; q, q) 
(bq”- k+l/2 b-lqI/2-ke-X-iv, -ql/2e-i8, -q~/2e-iv;q)k--j , 
= (4 
l/2+ j  ke-i9 , ql/2+j-ke -iv , -bqj+l/2, _b-lql12--ie-i~-iv;q)k-J 
x ,oW,( -bq 
2j-k-l/2ei0+iv. , b - lql/2 keie + iv, bqJeiO, _ bqieie, bqjeiv, 
- bqjeiV, _ qj - k, qj- k; 9, 9). (2.3) 
Substituting (2.3) in (2.2) and simplifying the coefficients by using the iden- 
tities 
(a;q)k 
i 
j=(-l) 4 
i(i+l)/2-kja-j(a~q)k~(a-lql- k;q)j, (2.4) 
(ai 9)J(-a; S)j= Ca2; P)j, P = q2, (2.5) 
we obtain 
,oW,(bq-k ‘12; -q ‘I2 k/~, - q -k, q -k, beie, be -io, beiv, be -iv; q, cq/b) 
= (bql/2-k, -ql/2e-.i0, -ql/2e- iV,b-1ql/2-ke-i~-iV;q)k 
(4 
l/2 - ke -- it3 
94 
l/2-ke-iv, -bql/2, ~b-lql/2e-i~-iv~q)k 
x i (- b2/q; q)j( 1 + b2q”- ‘) (b/c, be-“, be-“; q), 
j=O (9; q)j(l + b2/q) ( - bc, -be”, -be”; q)j 
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(b 
x(P 
‘e2”, b2e21rp, p -k; p), C-h 
1:2-kerB+rv;q)2, 
l/2 - ke2irp 
VP 
l/2 - ke2i8, b2pl/2e2iB + 2icp; p), 
( -b=; qh, 
t-w lfI+ iQT/b)j ,ow,( -hq2J k I:2e10+tq; /,, Iql:2 keilJ+rv, /,qJelo, 
-bqJeio, bqjelv, -hq’e”‘@, -qJ k, q’ k; q, q). (2.6) 
Note that six of the parameters in ,,,W, series on the right side occur in 
+ and - pairs which is a perfect form one would expect a quadratic trans- 
formation formula to exist for. Indeed, reversing the series on the left side 
of [7, Eq. (1.8)] directly leads to such a transformation. Use of the ter- 
minating version of Jain and Verma’s formula [ 17, Eq. (3.1)] also gives us 
the same transformation: 
loWA -bq” k l;Zed+ 1V; b lql;2 kedl+ I,#, bqjeiti, -bqJelU, bqJei’P, -bqJe,‘P, 
-q’ k,q’ k;q,q) 
= tb 
2e2r6, + 21~~pP!2 .-k + 21, /, -. Zpl12 -k; p)k _ / 
(plf2 + J ke2dI, pl!2+i--ke2i’p; P)k , 
x 4(P3 
P ‘-k, b2pJ, /,2pJe2’“, b=pJe=‘4’ 
b4p2’, bp 114 + J k!2,& + trp 3 bp 
314 + j  klZetO + iv ; p, p , (2.7) 1 
the 4(p3 series on the right side being a balanced and terminating series in 
base p = q2. 
Noting that 
i ‘2’ ( -b’lq; q)j(l + b2q2’ ‘Mb/c, be “‘, be ‘5 q)J cbce,te+ wp’)J 
J=o t=o (q; q),( 1 + b’/q)( - bc, -be”‘, -be? q) j 
(b 
Ze2iB, /,,2e21C,9, 
X 
/,=, p-k; P)j+,P~+i(~+ I)/‘2 
(P; p),(bp 
l/4 - k/2er0 + iv, bp3/4 -- kiZeiO + up; p) j  + ,(b4; p)2, + , 
le=lo b=e=“P, b=; p) pm 
= mto (p, b4,‘~pl~i bk;2eii+tv, bp3/4 k!2ziO+ip; p), 
x 8 W,( - b2/q; b/c, be j”, be - @, - q m, q “; q, - bcqZmeie + “) (2.8) 
and that 
BW,(-b2/q; b/c, be-“, be I@‘, -qpm, q “; q, -bcq2meio+‘“) 
(b4; p),( -bee’” + @p; q)2, 
= (b 2c2e2io + 2i’p; P)m(b2; q)2m R W7(bce 
itl + i(plq; _ e10 + iw, _ cei”, _ ceiw, 
-q -‘“, qm; q, b2q2”), (2.9) 
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by a limiting case of [3, 8.5(l)], we find that use of (2.7) in (2.6), along 
with (2.4), (2.5) and the identity 
(2.10) 
leads to the final form of the product formula we are seeking, namely, 
Pnk 4 l”, b, -c, -q”‘; q) p,( y; q”‘, b, -c, - q”2; q) 
= t-k -bq”‘; qL tb- Iq,,2)n 
( -4, - d’2; q), 
k=O (4, bdi2, -cd”, -4; qh 
4 
k 
k 
XC 
(p k, b2, b2e2@, b2e2”; p), p’ 
j=o(P,b 
2c2e2i0 + Zirp, bp1/4 - kl2,itJ + iw, bp)/4 - k/2ei8 + iv; p)j 
x ( -bceio+‘P; q)2j 
(b2; 412, 
x 8W,(bceifl+‘v/q; -@‘+@, -c@, -ce”p, -q j, q-J;q, b2q2’). (2.11) 
3. PRODUCT FORMULA IN INTEGRAL FORM 
The key formula in the next round of calculations is Nassrallah and 
Rahman’s [8] integral representation of an R W, written in a symmetrical 
form: 
1 ’ h&z, 1) h,(z, - 1) h&z, q”2) h&z, -41’2) h&z, A) dz -I h,(z, i, h,k P, h,(z, VI h&z9 PI h&Y 0) $3 
2n(Al., Ap, Av, Ap, Aa, i.pvpa/A; q)m 
= (4, APL, iv, 1.~3 J-0, PV, PP, PC, VP, vu, PO, A’; qL, 
x 8 W,V’/q; Al5 AIF, NV, Alp, Ale q, hw~lA )v (3.1) 
where max( 111, 1~1, IvI, IpI, 101, I&~pa/Al, 141) < 1. Using (2.5) we thus find 
that, for O<b<c< 1 and O<y< 1, 
8 WAbce 
if? + ivlq; _ e10 + iv, _ ceie, _ ceiv, _ q  - i, q-j; q, b2q2j) 
= (4, bc, WC; qL I(beio, be’? qL12 
Wb2; sL 
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(b2c2e2” + ‘I’+‘; p)i(b2; q)*, 
’ (b2c2, b2e2”, h2 e21v; P)~( - bce’# + Iv; q)Z, 
I ’ X h,(<, l)h&, -l)h,(<,q”2)h,(& -q”2)h&, -&ce”“+‘Q’y -1 h,(<, fiqieW+iv)i2) A,((, fie --(iB+w)/*) A,((, &,(iv iOV2) 
x h,(t, & e ((0 iV)/2) h,((, _ & qJe(iO t ivV2) > 
(3.2) 
The sum over j in (2.11) then becomes 
(4, bc, 0; qL, I(@, be’“; q),12LW2; qL 
(3.3) 
where < = cos T. 
Since, by (l.l), 
I 
I h,(z, 1) h,(z, - 1) h,,(z, P”*) h,(z, -P”‘) dz 
- 1 h,(z, pjbe i”+iQ) h,(z, bePiePiv) h,(z, ce”I) h,(z, ceP2”) ,/s 
2n(b2c2; p), 
= tp, b2, c2, bceif? + iv + 2ir, bcei@ + ip - Zh, bee -8 - iv + Zir, bee ifl- rrp - 2ii; pj, 
x (b’, bee if3 + in + Zir, bceifJ + rv - 2ir; pjj 
(b2c2; P)~ ’ (3.4) 
the expression (3.3) can be written as 
(P, b2, c2; PM, k b/c; qh, I We, be”; qL12 
4n2(b2; qMb2c2; p), 
h,( t, 1) h,,(t, - 1) h4( r. q”*) h&r, - q’j2) h4( r, - Jbc ecie + iQ)‘2) 
I 
1 
X 
xh,(f, -fie-tie+iv)/2) 
> 
-I hy( 5, Jblc eGie- i(p)‘2) h,( 5, & etiQ - ‘B)/t) 
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I 
I h,(z, 1) h,(z, - 1) h,(z, P”2) h,(z, -P”2) dz 
X 
- I h,(z, be ie+iQ) h,(z, be-ie-c)hp(~, ce2”) h,(z, CC~“) JI-Ti 
-k 
P > 
be’B + iQ + 2iJ, 
> 
bei0 + icp - Zirl, 
x 3(P2 
bp 
l/4 - k/2ei8 + irp 9 bp 
314 - k/2ei8 + iv ; p,p . 1 (3.5) 
By q-Saalschutz formula [16, IV. 43 the balanced 3(~2 series sums to 
(P 
If4 - k/2ei$ 
YP l/4 - klZe - W; P)k 
(bp 9~ 
l/4 - k/2ei9 + iQ /, - I 114 - klZe - i0 - iQ. 
7 p)k 
(P 
l/4 - k/2er$ 
7P 
314 - k/2ei$. 
3 P)k (b 
e 
i0 + icp - i+ 
1 
k 
= (bp 
l/4 - k/2ei9 + icp, bp314 - klZeiti + in; P)k 
(4 
= (bq 
“2-keiS; 4)2k (beiO+iq--iS)k 
l/2 keiO+ iv; q)tc by (2.10) 
(4 
l/2 - keW; q)k(qU2e@; q)k 
k 
= (bq 
(be 
i0 + iv - i@ 
l/2-keiO+is. , q)k(bq”2eie + iQ; q)k ) 
(9 lPei*‘, ql/2e-i*; q)k 
= (bq 
l/ZeiO+irp, ql/2e-i&irpjh; q)k’ 
So (2.11) can be written as 
Pnk 4 9 “2 b, -c, -q”‘; q) p,(y; q”‘, b, -c, -q”‘; q) 
= (P, b2, c2; p)a(q. bc, b/c; q), 
4n2(b2c2; pMb2; qL 
[(be”, beiQ; q),I’ 
xj:, w(r;~e(ie-iQ)/2,~e(lQ-ie)/2,~ecie+bV2, 
r 
bc ,-(ie+iQ)/2; q) 
h,,(2[‘- 1, bceie+‘Q)hp(2t2- 1, bcemie--iQ) 
I 
X 
w(z; beio+iQ, be-iO-iv, Ce2ir, ce-2ir; pj dz 
-I JT-2 
x ( -k - bq”2; qh, 
( - (7, - cP2; 4)” 
(b-‘q”‘)” pn(z; q”2, 6, -c, -q”2). (3.6) 
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We now use (1.12) for all three pn’s in (3.6) to obtain the final form of 
the product formula 
p,,(x; b, bp’? -c, -cp”*; p)p,(y; b, bp”‘, -c, -cp’*‘*; p) 
= (p, b2, c2; PLAY, bc, b/c; Y),,. 
4n2(h2c2; p),(b*; 9)q 
I(be’“, betP; 9)J2 
rOV2, &IeIdi+iv)i2, 
d- 
bc e-(rett~“2) h,(2(* - 1, bce’“+“P) h,,(2(* - 1, bee in ‘“) 
x w(z; be’@ + W, be - dJ .. ‘(P, ce2”, ce 2ir; p) 
d< dz 
x&1 -r’)(l -z’) 
pn(z; b, bp’:*, -c, -cp”*; p). (3.7) 
Clearly, the kernel is real and positive under the conditions stipulated 
before. By using the identity h&z, a) = h&z, a) h,(z, up’!*), it is possible to 
express the integrand entirely in base p, but there does not seem to be any 
special advantage in doing that. This completes the proof ( 1.13). The form 
of K(x, y, z) in (1.14) can be easily derived from (3.7) by using (2.5). 
4. THE KERNEL IN SERES FORM AND SOME SPECIAL 
We proved elsewhere [ 10, Eq. (2.11); 9, Eq. (1.16)] that 
S(u, b, c, 4 L g; j., P) 
CASES 
I 1 h&z, 1) h&z, - 1) h&z., 9”‘) h,(z, -9”‘) h,(z, i) h&z, ~0 dz = I k&z, a) k#, b) h,(z, cl h,k 4 k,k f) h,(zv g) ,/'s 
2@-/.+g, Wbg, Wx, h.M> G 4% 14 P/S; 9) 3c 
= (9, ub, UC, ad, bc, bd, cd; 9 ) ;1) (uf, bA cf, df, gf g/II Mlgi 9 ) cc 
x mW,(Xkq;4 bf, CL d! Vg, dgv 4h; 99 9)+ (f- g) (4.1) 
where 
L/I = ubcdfg and max(l4, IN ICI, I4 If I9 IsL Id) < 1. (4.2) 
Writing the integral in (1.14) as S(m ecis- iVp)‘2, m eciV ““*, 
the kernel K(x, y, z), after some simplifications, can be expressed as 
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Hx, Y, z; b, c) 
= (P, b2; p),(k -b; 4)x 
2n(b2c2; p),(b’, c; (71% 
x I(&?‘, be@; q)m(e2’J1; q)m 1’ c.sc #h,y ‘(z, beiO+‘lp) 
x hp ‘(z, be iO-rrp) l(fieCi0-isp+i+l/2, ~e-Cicl+l~+i~)/2;q),1-2 
x G(x, Y, z; b, cl, (4.3) 
with 
G(x, Y, 2; b, c) 
(rB+iv+i*/Z (W + irp + i$r)/Z 
= 
( - ce’+, e iti, bee’*, (X-irp+iJ,)/Z 
x ,of+',(bce'ti/q; &/q, -c, -ceiti, fi e(lO+ IV+ ilL)12, fi p(k- I@--iv)/2, 
-fie(i~-w+lGV2, -&e(rv iO+r+li2;q q)+cc 
3 . ., (4.4) 
where C.C. denotes the complex conjugate of the first term. 
In the ultraspherical case b = c, we get 
(7x9 I’, z; b, b) 
(fie (rO+iv- i$V2, de- (10 + rv + WI)/2 b3/2e(ie + ,147 + i$ I:2 b3/2e(icb - il? icp)lZ 9 3 
-b3:2e(i0-up+i$)12 , -b3i2e(lV- ii+d):2; q), 
= 
te-#, bZei*, _ fi e(~O 4 +r*W, _ fi e(iv-- iQ++W; q)z 
x * ,$,‘,(b2e’$/q; b2fq, Ji; ew + iv + IJ,1!2, Ji; e(rlL - ifl wv2, 
-he(iR w+@)!Z, _Jj;e(‘v-iR~ilL)/2;q,q)+C.C. (4.5) 
The right side can be summed by using Bailey’s summation formula 
[2, (3.3)] for nonterminating, very-well-poised and balanced *(p, series. 
This leads to the formula 
Mx, Y, 2; b, b) 
= (p, b2, b2; p), I(b2eZiB, b2eziv; p),l’( 1 - z~)-‘!~ 
2Hb4; P), 
x )$qz; belo + VP, be - IO - IV, beiQ - iv, beiV - i6); /)) (4.6) 
which is, of course, the same as formula (1.25) in [ 143. 
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Using the symmetry of the parameters a, h, C, d, A g and i, p in the for- 
mula (4.1) for S(a, h, C, d, f, g; A, p) we can also show that 
When bc = q this gives 
K(x, Y, .G b, 0) 
(P. b2, b2; PL I(be”, be”; q)m(e2i*; p),12 csc I,+ 
= W-1, -4, -qJ2;qL I( -vie/b; qL12 
&eiiv-iO+iSM*;q) 1 * 
co 
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(iO+icp+i*)/Z 
> 
The case hc = 1 also gives a greatly simplified result since the ,,, W, series 
reduces to only the first two terms. However, there seems no special pur- 
pose in displaying the formula here. 
Finally, the limiting case c + 1 is also worth mentioning. As both loW, 
series on the right side of (4.7) reduce to 1, we get, after some sim- 
plifications, 
W, Y, z; h 1) 
(i0 + iQ + i$)/Z ,fie ,fie(iO-ie+ilLV2, (i0 + iQ iti)/ 
fie(rQ-iO+itiV2;q) I-2 
cl3 
+ I( _ Jjj e(‘O + IQ + J*)i2, _ fi etiO + rQ r*)/Z, _ Ji; e(iO - tQ + i#VZ, 
-de(l~ iO+iti);2;q)azl -2). (4.9) 
The limit of the kernel K(x, y, z; q”+ I”, qp+ ‘I’) in (4.7) as q + 1 co can 
be shown to reduce to Gasper’s formula [4, (3.3)]. Computations for such 
reductions are rather heavy, though straightforward, and have been done 
in details elsewhere. So we avoid duplicating more or less the same 
calculations here and refer the reader to [8, 143. 
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